Observations on the development of descending pathways from the brain stem to the spinal cord in the clawed toad Xenopus laevis.
Anurans such as the clawed toad Xenopus laevis offer a unique opportunity to study the ontogeny of descending pathways to the spinal cord. Their transition from aquatic limbless tadpole to juvenile toad occurs over a protracted period time during which the animal is accessible for experimental studies. In Xenopus laevis tadpoles the development of descending pathways has been studied from early limb-bud stage on (stage 50) with the aid of HRP slow-release gels. In stage 50, cells of origin of descending supraspinal pathways were already present throughout the reticular formation (including the interstitial nucleus of the fasciculus longitudinalis medialis) and in the vestibular nuclear complex. Also the giant Mauthner cells project to the cord at this stage. A spinal projection from the anuran homologue of the nucleus ruber of higher vertebrates does not appear before stage 58, i.e., when the hindlimbs are used for locomotion. Hypothalamospinal projections appear for the first time at stage 57. These observations in Xenopus laevis tadpoles suggest that reticulospinal and vestibulospinal projections innervate spinal segments very early in development, whereas the anuran red nucleus projects spinal ward definitely later in development.